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Download date: 04. Jan. 2019 JOURNAL OF MATERIALS SCIENCE LETTERS 11 (1992) [928] [929] Morphologies of CaMo04 crystals in simulated nuclear waste disposal glass Glass has been used as a nuclear waste disposal material for many years [1] . Since it takes a long time (up to 106 years) for fission products to decay to a safe level, the long-term reliability of the nuclear waste disposal glass is of special cor-cern. Fission products can diffuse through the glass due to the action of the temperature gradient caused by radioactive decay and the small thermal conductivity of the glass. Diffusion may eventually lead to crystallization. Because the densities of the products of glass crystallization may differ from that of the parent glass, crystallization causes stresses to develop, which can lead to fracture and exposure of increased surface area to environmental attack. Much attention should therefore be paid to the crystallization phenomenon of nuclear waste disposal glass. KEMA has been working in this field for several years. Part of the results has been published [2, 3] . Several kinds of crystals including CaMoO 4 crystals in the simulated nuclear waste disposal glass K3, which consists of NaaO, B203, SiO2 and other oxides, were identified after heat treatment [3] . Recently it was found that CaMoO4 crystals have two kinds of morphologies in glass K3 heat-treated at temperatures between 870 and 1120 K. One kind of morphology, which is rather special, has not previously been reported. In this letter the morphologies of CaMoO 4 crystals in this simulated nuclear waste disposal glass are discussed. CaMoO 4 belongs to the tetragonal system and has a scheelite structure, which is different from the normal tetragonal structure in having only one plane of symmetry (that of the horizontal crystallographic axes) and one axis of tetragonal symmetry (the vertical crystallographic axis) normal to the plane [4] .
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A scanning electron microscope (SEM, CamScan S4DV) and a reflective light microscope were used to observe the microstructure. The K3 glass was prepared according to the procedures mentioned in [3] . It was heat-treated at temperatures ranging from 800 to 1200 K for 500 h. Figs 1 and 2 give the morphologies of CaMoO4 crystals in K 3 glass heat-treated at 1050 K for 500 h. Fig. 1 is an SEM micrograph which shows the cutting planes of several CaMoO4 crystals. Fig. 2 is a polarized light microscopy micrograph which shows the whole shape of CaMoO4 crystals. It can be observed from these micrographs that the morpho- logy of CaMoO4 crystals is elongated in one direction and the cross-section normal to the longer direction is a cross with two perpendicular arms of the same length. All kinds of morphologies of CaMoO 4 crystals in SEM micrographs can be explained by cutting the crystal from different angles (Fig. 3) .
The mathematical expression for W (the width of the cross-section normal to the longer direction in 
Figure4
Polarized light microscopy micrograph of K 3 glass heat-treated at 1120 K for 500 h. and 1050 K. Further research needs to be done.
In conclusion, two kinds of morphologies of CaMoO 4 crystals in K3 glass heat-treated between 850 and 1120 K were presented in this letter. One kind of morphology is rather special. It is elongated in one direction. The cross-section normal to the longer direction is a cross with two perpendicular arms of the same length.
where OA, OB and AB are the sizes of cutting planes of CaMoO4 crystals (OA ~< OB). Fifteen CaMoO 4 crystals in K 3 glass heat-treated at 1050 K for 500 h were measured from SEM micrographs. W had an average value of 8/xm with a standard deviation of about 1.4/xm.
The observed width of bar-like crystals in Fig. 2 is in the range between X/2/W/2 and W. Thus, the maximum width is equivalent to W. Fig. 2 gives W a value of 8 + 1/xm, which is similar to the calculated results from SEM micrographs. CaMoO4 crystals only have the special morphology mentioned above in K3 glass heat-treated at temperatures between 850 and 1050 K. CaMoO4 crystals have the morphology shown in Fig. 4 in K3 glass heat-treated above 1050 but below 1120 K. No CaMoO 4 crystals were observed in K 3 glass heat-treated above 1120 K or below 850 K. It is not very clear yet why CaMoO4 crystals have the special morphology in K3 glass heat-treated between 870
